A SOLID STATE OF PROGRESS 


It is a classic truth in biological science that the 
development of a single human being usually 
retraces the development of an entire race. 

Much the same is true of the evolution of silicon 
technology at Fairchild Camera & Instrument 
Corporation, as it relates to the semiconductor 
industry. The history of one is the history of the other. 

From the first Planar transistor in 1959 to present- 
day Isoplanar and other highly advanced integrated 
circuits, Fairchild has been at the forefront of 
solid-state electronics. 

This portfolio includes some of Fairchild’s most 
important technical milestones in this era—color 
photographs which portray an industry, and a 
company, in the making. 


Compliments of Fairchild Camera and Instrument Corporation 


1959 


THE FIRST PLANAR TRANSISTOR—A 
TEARDROP DEVICE WHICH MARKED THE BEGINNING OF 
AN INDUSTRY REVOLUTION. 


1961 


A PIONEER DEVICE IN THE TELEVISION FIELD, 

THIS NPN RADIO FREQUENCY AMPLIFIER, USED FOR TV 
TUNERS, FEATURED METAL-OVER-OXIDE TECHNOLOGY FOR 
THE FIRST TIME. IT DISPLACED MANY 
GERMANIUM TRANSISTORS. 


1961 


THE DAWN OF THE INTEGRATED CIRCUIT ERA. 
THIS RESISTOR-TRANSISTOR LOGIC (RTL) PRODUCT —A 
SET/RESET FLIP-FLOP— WAS THE INDUSTRY'S FIRST 
INTEGRATED CIRCUIT AVAILABLE AS A MONOLITHIC CHIP. 


1962 


A STANDARD PRODUCT TODAY AND THE INDUSTRY’S 
WORKHORSE FOR DISCRETE LOGIC—THE FIRST WIDELY 
ACCEPTED EPITAXIAL GOLD-DOPED NPN TRANSISTOR. 


1963 


A SECOND GENERATION RTL PRODUCT, THIS 
DUAL-GATE DEVICE WAS THE FIRST TO INCORPORATE 
BURIED-LAYER ISOLATION TECHNOLOGY. 


1964 


THE BACKBONE OF FAIRCHILD’S DIODE-TRANSISTOR 
LOGIC (DTL) FAMILY, THIS MASTER-SLAVE FLIP-FLOP 
WAS THE FIRST STATIC FLIP-FLOP IN THE 
SEMICONDUCTOR INDUSTRY. 
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1964 


THIS DUAL-GATE, CUSTOM TRANSISTOR-TRANSISTOR LOGIC 
DESIGN WAS USED IN THE FIRST COMMERCIAL 
APPLICATION OF TTL LOGIC. 


1964 


THE FIRST GENERAL PURPOSE METAL-OXIDE- 
SEMICONDUCTOR (MOS) DEVICE—A TRANSISTOR 
FEATURING P-CHANNEL ENHANCEMENT. 


1964 


THIS MONOLITHIC LIGHT PULSER WAS AMONG 
THE FIRST COMPLEX ARRAYS MADE POSSIBLE BY SILICON 
PLANAR TECHNOLOGY. IT CONTAINS 576 AVALANCHE 
LUMINESCENT VISIBLE SOURCES. 
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1964 


THIS NPN PLANAR POWER TRANSISTOR WAS THE 
FIRST IN THE INDUSTRY TO INCORPORATE A THIN-FILM 
EMITTER RESISTOR PROCESS. 
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1964 


FAIRCHILD’S FIRST RADIO FREQUENCY POWER 
TRANSISTOR—A 1-WATT, 300-MEGAHERTZ DEVICE. 


1964 


THE INDUSTRY’S FASTEST CORE DRIVER FOR 
LOW-POWER APPLICATIONS. 
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1964 


FAIRCHILD’S FIRST GENERAL PURPOSE, 
30-VOLT, HALF-AMP CORE DRIVER. FEATURES MEDIUM 
POWER, MEDIUM VOLTAGE NPN. 
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1964 


THE INDUSTRY’S FIRST LINEAR INTEGRATED CIRCUIT. 
ALSO THE FIRST IC WHOSE OPERATION WAS DEPENDENT 
UPON MATCHED ACTIVE AND PASSIVE COMPONENTS. 
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1964 


THIS LOW-POWER, HIGH-FREQUENCY (700 MEGAHERTZ) 
PNP TRANSISTOR WAS AMONG THE EARLIEST EXTREMELY 
FAST EPITAXIAL DEVICES IN THE INDUSTRY. 


1964 


THE FIRST CONSUMER-ORIENTED LINEAR INTEGRATED 
CIRCUIT IN THE WORLD. STILL ON THE MARKET. 
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1965 


A MILESTONE IN THE LINEAR INTEGRATED CIRCUIT FIELD, 
THIS DEVICE— THE pA709—WAS THE FIRST OPERATIONAL 
AMPLIFIER GENERALLY USED THROUGHOUT THE INDUSTRY. 
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1965 


THIS DTL TRIPLE-GATE DEVICE WAS THE FIRST 
RADIATION HARDENED PRODUCT MADE WITH DIELECTRIC 
ISOLATION AND THIN-FILM RESISTORS. 
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1966 


THE INDUSTRY’S FIRST GOLD-DOPED PNP TRANSISTOR, 
MADE WITH A STABILIZATION TECHNIQUE THAT 
UTILIZES AN EQUIPOTENTIAL RING. 
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1966 


FAIRCHILD’S FASTEST GOLD-DOPED DIODE, FEATURING A 
SWITCHING TIME OF 700 PICOSECONDS 
(1,000 PICOSECONDS = ONE BILLIONTH OF A SECOND). 


1966 


FAIRCHILD’S FIRST STANDARD TTL PRODUCT —A QUAD 
TWO-INPUT NAND GATE. TTL LOGIC, NOW THE 
WORKHORSE OF THE INDUSTRY, OFFERS SPEED AND 
POWER ADVANTAGES OVER EARLIER TYPES OF CIRCUITRY. 
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1966 


THE FIRST N-CHANNEL (DEPLETION MODE) 
MOS DEVICE. 
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1966 


FAIRCHILD’S FIRST MOS INTEGRATED CIRCUIT 
PRODUCT —A DUAL J-K FLIP-FLOP. 
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1967 


A MEMBER OF FAIRCHILD’S FIRST FAMILY OF DEVICES 
CONTAINING DISCRETE EMITTER BALLAST RESISTORS. 
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1967 


THE FIRST CUSTOM LARGE-SCALE-INTEGRATION (LSI) 
DEVICE EVOLVING FROM MICROMOSAIC TECHNIQUES IN 
A COMPUTER-AIDED DESIGN SYSTEM. THIS IS A 150-GATE 

MOS RANDOM LOGIC DEVICE. 


aera sees 


oe ad 


VA 


ee 


hitches 


I] 
7 
bw fey £2 £1 HE Me wie Pita dé 


aa 


| = 
J 
; 


| eee Tee ee oe s pagueubepebetihbatabutsstambasaatnaiibetipewinedns 
EEE ER ON RR EE I . 


1967 


THE FIRST STANDARD MOS PRODUCT FOR DATA 
PROCESSING APPLICATIONS—AN EIGHT-BIT ARITHMETIC 
UNIT AND ACCUMULATOR. 
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1967 


THE FIRST COMPLEMENTARY-TRANSISTOR LOGIC (CTL) 
MEDIUM-SCALE-INTEGRATION DESIGN—AN EIGHT-BIT 
LATCH FOR HIGH-SPEED REGISTER APPLICATIONS. 


F 


14 fam B | 


les 


roy 
ro 
t= 
ret 
dl; 


it 


te : J 
ip - 
te 
Liew 
a ast) 


1h gree 
Jy 


| 


= 
Be eo 


ot aa 


Peat Ed et 
z 


¢ 


ug 9 it asi 
Oi 


a's 
,=8 


| 


gip G5 o (oHOM 


wa -_ “ne 


| 


i= 1= =| =; S354 =| = Tall 7 
(=) iR(e) ‘= es. Miao) utes fetes) ere) Cesta) tamtatt tent? test! testi feent! fen 

SS iO MO MOO Maas PSS eee eS 
ES a ao u@e =, = a ame pak eas 1 ; 


NeelSel ele ells I ells 
Anke elgiselsio elk fl eieisaleisels 


lsgifis 
je efe e e[e la eal bidje fe fe 


La ‘amma ome | comany ili Baas 
ap! 


$c emtucan * ET tees : ts i | ; x 


a 2 Fe 


1967 


THE FIRST MONOLITHIC 10-BIT CURRENT 
SOURCE FOR DIGITAL-TO-ANALOG CONVERTERS. A UNIQUE 
157 x 60 MIL SIZE. 
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1967 


THE INDUSTRY’S FIRST TWO-LAYER METAL PROCESS PUT 
INTO PRODUCTION. A 32-GATE CUSTOM DTL LOGIC ARRAY. 


1968 


THIS OPERATIONAL AMPLIFIER WAS ONE OF 
THE EARLIEST LINEAR INTEGRATED CIRCUITS TO INCLUDE 
TEMPERATURE COMPENSATION AND MOS CAPACITORS. 
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1968 


THE FIRST SILICON GATE PRODUCT WITH 
TTL COMPATIBLE DIGITAL INPUT LOGIC. AN EIGHT-CHANNEL 
MOS SIGNAL MULTIPLEXER. 
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1968 


THE FIRST BIPOLAR LSI. THIS 96-GATE 
TTL RANDOM LOGIC ARRAY WAS ANOTHER PRODUCT OF 
FAIRCHILD’S COMPUTER-AIDED DESIGN FACILITY. 
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1969 


THE LARGEST DEVICE ON THE MARKET IN FAIRCHILD’S 
BIMESAR SERIES, A VERY HIGH POWER, 30-AMP TRANSISTOR. 
SIZE: 200 x 200 MILS. 
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1969 


THE FIRST PLANAR GALLIUM ARSENIDE PRODUCT IN THE 
INDUSTRY—AN INFRARED EMITTING DIODE. 


1969 


THE INTERCONNECTION MASKS ON THIS DEVICE 
WERE GENERATED ON FAIRCHILD’S COMPUTER-AIDED DESIGN 
SYSTEM AND IMPLEMENTED WITH THE FIRST THREE 
LAYER METAL PROCESS. THIS IS A 48-GATE 
CUSTOM TTL LOGIC ARRAY. 
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1970 


THE INDUSTRY’S FIRST MONOLITHIC AND PLANAR 
NUMERIC DISPLAY. A GALLIUM ARSENIDE PHOSPHIDE 
LIGHT EMITTING DIODE ARRAY. 


1970 


THE FIRST SOLID-STATE RANDOM ACCESS MEMORY 
IN PRODUCTION. THIS 256-BIT PARTIALLY DECODED BIPOLAR 
MEMORY IS NOW BEING USED IN THE ILLIAC IV COMPUTER. 
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1970 


A 128-ELEMENT LINEAR SENSOR—FAIRCHILD’S FIRST 
SELF-SCANNED PHOTO ARRAY. 


1971 


THIS SILICON-GATE MOS MICROMOSAIC CIRCUIT 
SHOWS THE IMPACT OF CUSTOM TECHNOLOGY ON 
TODAY’S SEMICONDUCTOR ENVIRONMENT. DEVELOPED FOR 
PHILIPS OF FRANCE, THE COMPLEX 400-GATE DESIGN 
PROVIDES THE DIGITAL LOGIC PORTION OF A 
DUPLEX DATA COMMUNICATIONS SYSTEM. 


Be a 


THE WORLD'S FIRST COMMERCIAL ISOPLANAR 
PRODUCT. A 256-BIT FULLY-DECODED BIPOLAR RANDOM 
ACCESS MEMORY CHIP. DTL/TTL COMPATIBLE 
WITH A 50-NANOSECOND ACCESS TIME. 
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THIS MONOLITHIC VOLTAGE REGULATOR IS THE FIRST 
SUCH PRODUCT TO BE COMPLETELY SELF-SUFFICIENT ON A 
SINGLE SILICON CHIP, WITH NO EXTERNAL COMPONENTS 
NEEDED FOR OPERATION. 
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1972 


THIS EMITTER-COUPLED LOGIC (ECL) VERSION OF THE 
FIRST COMMERCIAL ISOPLANAR MEMORY IS A 256-BIT 
FULLY DECODED MEMORY WITH EVEN HIGHER SPEED 
OPERATION THAN THE TTL VERSION. ECL IS THE MAIN 
LOGIC FORM BEING DESIGNED INTO COMPUTERS 
FOR THE MID-1970s. 
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1972 


FAIRCHILD’S THIRD MAJOR ISOPLANAR PRODUCT IS THE 
INDUSTRY'S FIRST 1024-BIT TTL READ-WRITE MEMORY, 
AVAILABLE AS A PRODUCTION ITEM IN 1972 
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1972 


FAIRCHILD’S “SUPERDIGIT” LIGHT-EMITTING DISPLAY. 
THIS ONE-QUARTER-INCH LED DEVICE REDUCED THE 
AMOUNT OF GaAsP MATERIAL APPROXIMATELY 
ONE-THIRD TO ONE-SIXTH OF THAT REQUIRED IN 
PREVIOUS LED DIGITS. IT ALSO INTRODUCED PIECE PARTS 
SUITED TO MECHANIZED ASSEMBLY, ELIMINATING HAND 
OPERATIONS FOR ALIGNING LIGHT-EMITTING SOURCES. 
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THE INDUSTRY’S FIRST FUNCTIONAL DEVICE WITH 
DIELECTRIC ISOLATION OF BOTH EMITTER-BASE AND 
BASE-COLLECTOR JUNCTIONS. INCORPORATES ISOPLANAR 
Il, A PROCESS WHICH PERMITS REDUCTION IN THE SIZE 
OF INTEGRATED CIRCUIT TRANSISTORS BY 70 PERCENT 
OVER CONVENTIONAL TECHNOLOGY, AND BY 40 PERCENT 
OVER FAIRCHILD’S ORIGINAL ISOPLANAR TECHNIQUE. 
THE PERFORMANCE OF ISOPLANAR II DEVICES IS 
IMPROVED BY A FACTOR OF TWO OVER THE 
PERFORMANCE OF COMPARABLE DEVICES MADE WITH 
CONVENTIONAL PROCESSES. 
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1973 


THE WORLD'S FIRST COMMERCIALLY AVAILABLE 
CHARGE-COUPLED DEVICE (CCD)— A 1 X 500 ELEMENT 
LINEAR IMAGE SENSOR, 636 MILS LONG. THE INDIVIDUAL 
ELEMENTS, WHICH ARE JUST 1.2 MILS FROM ONE 
ANOTHER, ARE ALSO SHOWN IN A CLOSEUP VIEW. THIS 
MONOLITHIC N-CHANNEL DEVICE, UNDER A SEALED GLASS 
WINDOW, INCLUDES A 500-ELEMENT PHOTOSENSING 
STRIP BOUNDED BY TWO 250-ELEMENT CCD ANALOG SHIFT 
REGISTERS AND A TWO-ELEMENT CCD OUTPUT REGISTER 
WHICH TRANSFERS CHARGE TO AN ON-CHIP 
N-MOS BUFFER DEVICE. 


1973 


FAIRCHILD’S FIRST ISOPLANAR MOS PRODUCT. THIS 

P-CHANNEL DEVICE IS A 1024-BIT STATIC REGISTER. IT 

REPRESENTS A 30 PERCENT REDUCTION IN CHIP SIZE 

FROM PREVIOUS MOS DEVICES WITH COMPARABLE 
CAPABILITY. 
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Fairchild combined Isoplanar technology with 
CMOS (Complementary MOS) structures to 
provide a widely accepted family of CMOS 
logic devices with the smallest chip sizes and 


highest speeds in the industry. 
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The F8™ microprocessor, Fairchild’s first 
proprietary Isoplanar N-channel product, 
was the industry's first 8-bit microprocessor 
aimed specifically at the high-volume, low- 
cost control market. 
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1977 


This 4,096-bit static bipolar RAM (Random 
Access Memory) ts still the fastest high-density 
semiconductor memory tn production. [ts 
small size and high performance are a direct 
result of applving Fairchild’ Isoplanar 


technology to advanced memory circuitry. 
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77 


Fuirchild’s 16,384-bit N-channel dynamic 
RAM (Random Access Memory) utilizes [so- 
planar processing to achieve the smallest chip 
size and highest speed of any 16K MOS 
RAM. In addition to high performance, the 
small size of this device allowed the use of 

a standard 16-pin package, an important cost 
reducing feature. 
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1977 


The 65,536-bit CCD (Charge-Coupled 
Device) memory ts the most complex inte- 
grated circuit memory. It combines all 
currently available advanced MOS circuit 
techniques, including double-layer polysil- 
icon, 1on implantation and Isoplanar struc- 
tures. This ts the first semiconductor memory 
capable of being cost competitive with bulk 
storage devices such as fixed-head disk 
memories. 
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1977 


This CCD (Charge-Coupled Device) area 
image sensor contains an array of 4858 x 380 
imaging elements on a single chip of silicon. 
Approaching 300,000 elements, this device 
easily represents the highest number of circuit 
components on a production chip. The 
sensor provides the highest resolution of any 
currently available silicon imaging device. 
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The 9440 16-bit microprocessor ts the first 
integrated circuit with the capability of a mini- 
computer CPU (Central Processing Unit) on 
a single chip. Utilizing Isoplanar Integrated 
Injection Logic (I3L)™ technology, the 9440 
operates at true minicomputer speeds of 10 
megahertz and above. 


fitenn Fa 


(Octet 


1979 © 


This 16,384-bit Isoplanar Integrated Injection 
Logic (I2L)™ dynamic RAM (Random 
Access Memory) further advances the per- 
formance of MOS circuitry with operating 
speed approaching that of bipolar devices. 
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